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APPARATUS FOR SYNCHRONIZING MOVEMENT OF A SHIFTABLE MEMBER 

Field of the Invention 

5 This invention relates to movement synchronizing apparatus, and will 

have application to equalizers used to synchronize end-to-end linear movement 
uf a shiftahle frame. 

Background of the Invention 

1.0 Synchronizing devices, also known in the trade equal izerg, are useruf 

device?; for ensuring, corresponding movement af one or more shiftahle 
members relative lo a stationary member These devices have been used 
previously with success hi the recreational vehicle fiefd, particularly in the 
slide-Out room industry. Since it is desirable to synchronize the end-tn-end 

15 movements of the sliding frame which supports the slide -out room, various 
equalizers have been developed. Several equalizers of this type are shown in 
our pending U.S, Falent 5,295,430, which is incorporated herein by reference, 
and in the references eilcd during prosecution of that application. 

Most of the prior equalizers are limited in usefulness due to their 
• 20 elements and their positioning requirements. Our prior invention requires- the 
use erf pulleys and cable?, which are attached to a protrusion of (lie slide-out 
loom support lube. Miioy of [he other equalizers requires complex mechanical 
arrangements which limit their versatility and add to the cost of the unfts. 

25 Summ ary of (he Invention 

The equalizer uf this invention is of simple, versatile and economical 
const ruction, The equalizer may be adapted tor use with almost any 
application which includes a sliding member shifting relative lo a stationary 
mtjrnben 

30 The equalizer generally m dudes h cable or cables and two or more 

tensioning members, preferably rotatabfe grooved pulleys. The tensioiihig 
members ate axial ly fixed lo one of (he stationary or shif table members. The 
cable or cables extend across the tensioning members and arc attached to 
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opposite rides of the other of the stationary or slrif table member, in this 
fashion, linear movement of the shif table member is synchronized from side- 
to-side due co the constant biasing effeel of ihtf fixed length cables and the 
axial fixing of the tensioning pulley*. 

5 The equalizer of this invention is very suitable for use in the recreational 

vehicle Industry, with particular importance in slide-out room RVs, By 
connecting the equalizer to the slidable and stationary frames of the RV, side- 
to-side linear movement of the slide-out room is synchronized, thus saving 
wear and tear on the RV unit and on the drive train, as wctl as preventing a 

10 freeze up of Ihc sliding frame. 

Accordingly, It is an object of this invention to provide for a novel and 
improved equalizer for sliding members. 

Another object is to provide far an equalizer which is adaptable for use 
in slide-out room RVs. 

L5 Another object is to provide for ft linear movement equalizer which is of 

simple and economical construction. 

Another object is to provide for an equalizer which can be easily installed 
into either new units or can be adapted to retrofit existing units. 

Other objects will become apparent upon a reading of the following 

20 description. 



Brief Description of the Drawings 
lite preferred embodiment* of tbe invention have been depicted for 
illustrative purposes only and are not to be considered as limiting tbe 
25 invention in any way. 

Wg, 1 is a top plan view of a first embodiment or the equalizer of this 
invention. 

Kg* 2 is a side elevation view of the equalizer of Tig. 1. 
Fig. 3 is a top plan view of* a modified equalizer showing stacked 
30 tensioning pulleys. 

Fig, 4 is an end elevation view of (be equalizer of Fig. 3. 
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Fig. 5 is a top plan view of the equalizer of Pig, 3 showiii£ Uhe tensioning 
cable attached directly to sliding tubes thai support a slide out room of a 
recreational vehicle. 

Fig, 6 ts a top plan view of another embodiment of the equalizer. 

Fig. 7 is a top plan view of an equalizer similar to that of Fig. 5 but used 
on a tube supported recreational vehicle slide-nut room. 

Fig. 8 is a top plan view of another embodiment of the equalizer of the 
present invention. 



W Description of the Preferre d Eiiitodiinenis 

The preferred embodiments herein described are not intended to be 
exhaustive or to Kind (he invention to the precise forms disclosed, They arc 
chosen and described to explain the principles of the invention and its 
application and practical use to best enable others skilled in Lira an to follow 

15 its teachings. 

Referring first to Figs. 1 and 2, reference numeral 10 refers generally to 
the equalizer or synchronizing apparatus of thi* invention, Rqualfxer 10 is 
used in conjunction wilh a frame 12 which is shiftably associated wich 
stationary frame 14. For purpose* of Tins uiveittfon, frames 12 and 14 may he 

20 physically connected to each other, either directly or indirectly, or may be 
• simply oriented in close proximity with no physical connections therebetween. 
Frame 12 is sluftable hi a linear fashion relative to frame 14, which is normally 
fixed or stationary. 

Equalizer 10 includes a first tensipner including pulleys 16 and 18, a 

25 second tension*] including pulleys 17 and ]9> and a pair of cables 20 and 22. 
Pulleys 16-19 arc connected to stationary frame 14 as by shafts 26, 27, 28 and 
2f> respectively, with each pulley freely rotatable about its connecting shaft. 
Pulleys 16-19 are of similar or identical construction. Each pulley Ifi, 17, 18, 
19 lias 4i continuous circumferential outer groove 30, 31, 32, 34 respectively. 

30 Pulley* U K 1? are located adjacent to a side edge 24 of sialiotiary Iramc 14 
with pulleys 18, 19 located adjacent the opposite side edge 25 of the stationary 
frame. Pulleys 16, 17 and 18, 19 may be longitudinally and transversely 
aligned or may be of the offsei coufigu ration shewn in Fig*. 1 and 2, 
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Cables 20 and 22 arc formed from any suitable material of sufficient 
strength to withstand the forces exerted on the cables during movement of the 
shiftable frame 12, Cable 20 is attached at one end 21 t» shiftable frame 12 
adjacent side cd^c 24 and end edge Cable 20 extends across pulley 16 and 
5 pulley 18 and rides freely in grooves 30, 32, Cable 20 lias its other end 23 
attached to shif table frame 12 adjacent side edge 25 and end edge 38. 

Cable 22 is attached at one end 4U to shiftable frame 12 adjacent ride 
edge 25 and end edge 36, Cable 22 extend* across pulley 17 and pulley 19 and 
rides freely in grooves 31, 34. The other end 42 of cable 22 is connected to 
10 movable frame 12 adjacent side edge 24 and end edge 38. Cables 20 and 22 
may be directly coiuiecfed to frame 12 in a common manner or may be 
connected to the shiftable frame as by tension adjusting devices jrach as 
turnbuckles or threaded cable ends and tensioning nut generally indicated at 
46. 

15 When connected to srliif table frame 12, cables 20 and 22 should be taut 

with little or no slack in order for the cables to move correspondingly with the 
shiftable frame. Pulley* 16-19 are axially fixed and are freely rotatablc about 
their connective shafts 26-29- Common rotation enhancers such a* bushings, 
sleeves or bearings (not shown) may be employed to facilitate free rotation of 

20 the pulleys 16-19. 

Shif table frame 12 is preferably denned for connection lo a common 
drive means (not shown) and .shifts in a linear fashion relative to station ary 
frame 14, By virtue of the opposite diagonal corner connections of cables 20, 
22 as above described, frame 12 will shift relative to frame 14 in an equalized 

25 or synchronous manner, that is the distance traversed by side edge 25, Should 
slack develop In one of (lie cables 20 or 22, that cable can be lightened by 
adjusting lumbucklc 4f>, or like devices. Of course, the frame 14 upon which 
the pulleys 1609 are mounted may be made tbe movable frame and the frame 
12 upon whacli tlte cables are attached made the stationary frame, with the 

30 equalizer 10 functions in the. tame way as described. While the pulieys have 
been described as being mounted on the stationary frame and the ends of the 
cables have been described as being scoured to the movable frame, one skilled 
in the art wiff recognize that the stationary and movable frames may he 
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reversed; that is, the pulleys may he mounted an the movable frame and the 
cables secured to the stationary frame. 

Figs. 3 and 4 illustrate a modified equalizer 50. Equalizer 50 aJsa 
crperates to synchronize the linear movement of frame 52 relative to stationary 
S frame 54 a* described above. Equalizer 50 inducts pulleys 56 and 58 which 
are corbeled to frame 54 as by fixed shafts 60 h 62 respectively, Pulleys 56, 5* 
are freely rotatable about shafts 60, 62 and have continuous circumferential 
grooves 64, 65 and 66, 67 respectively as shown. For purposes of this 
invention pulley 56 may be a single pulley with spaced grooves 64, 65 or may 

10 consfct of two grooved pulleys (not shown) stacked on shaft 60. Similarly, 
pulley 58 may be a single puJtey with spaced grooves 66, 67 or may consist of 
two grooved pulleys (not shown) stacked on shall 62. 

Cable 68 is connected at one end 69 adjacent to corner 53 of frame 52. 
Cable 68 extends across pulleys 56 and 58 in grooves 64, 66 and has its 

15 opposite end 70 coimeefcd tti frame 52 adjacent corner 55. Cable 71 is 

connected at end 73 to frame 52 adjacent corner 51 and extends across pulleys 
56 + 58 in grooves 65 and 67, Cabte 72 has Its other end 74 corrected to frame 
52 adjacent corner 57, Cables 68, 72 are stretched taut and preferably define 
a crcss-rross arrangement between pulleys 56 and 58 as shown. The operation 

20 ol equalizer 50 is the same an chat of equalizer NJ, 

In the embodiment shown in Fig, 5, support tubes 86, 87 are connected 
to a stationary frame {not shown) and underlie movable frame 8Z Tubes 88, 
8<> are telescopically fitted in each lube 86, S7 and are connected in a common 
manner Co frame 82. Drive means (oot shown) is operably connected to eicher 

» lhc frame 82 or the tubes 88, 89 and serves to shift the movable frame 82 and 
the room (not shown) between the extended and retracted positions. 

Pulleys 56 and 58 are connected to tube* 86, 87 as by shafls 60, 62 a* 
described above. Cable 6ti has its end 69 connected to the inner end of Cube 
*tt and extends awss pulley grooves 65, 67 with its opposite end 74 connected 
30 Lo the inner end of tube 139, A cable 72 has its end 75 connected to end of 
tube 88 opposite the bar at winch cable 68 is connected at end G9 n and cable 
72 has its other end 77 connected to the end of lube 89 oppose the end at 
which cable 28 is connected. Alternatively, cables 68 and 72 may have their 

5 
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ends connected directly to I he movable frame 82, Alternatively, pulley 56, 58 
may he connected lo the movable frame 82 or the movable tube* 88, $9 with 
cables 68, 72 having their end* 63, 74 and 75, 77 connected to the stationary 
frame or stationaiy tubes 86, 87. The sliding of frame 82 relative to frame 76 
5 and the function of equalizer 50 is as described above. 

Returning now to Figs. 6 and 7, elements in Fig. 6 which are the same or 
substantially the same as (hose in the embodiment of Fig. 1 and 2 retain the 
same inference symbol hut increased by 200; elements in the embodiment of 
Fig k 7 which are the same or substantially the same as corresponding elements 

10 in the embodiment of Figs. 1 and 2 contain the same reference numerals but 
increased by 300. In the embodiment of Fig. 6, the movable frame 212 moves 
between the pulleys 216, 217 and 218, 219, which pulleys are arranged in * 
quadrilateral arrangement and located respectively at the corners of frame 
member 290, 292 which are both secured to the stationary frame 214. 

15 Accordingly, movement of the movable frame 21.2 is limited by its engagement 
with the pulleys. Of course, the pulleys may be mounted on movable frame 
212 and the ends 221, 223 and 240, 242 of the Cables 220, 222 attached to the 
SliUionary member, wilfi the equalizer 210 functioning in exactly the same way. 
In die embodiment of Fig, 7, tubes 3W), 392 are secured to the stationary 

20 frame 314 r and are tetesoopically received by slidftble tubes 394, 39f! which &rc 
slidably mounted on the tubes 390, 392 respectively. The movable frame (not 
xhown) t$ secured to the tubes 394, 396. The pulleys 316, 317, 31S and 3 If? are 
mounted on opposite ends of the tubes 390, 392 respectively, with each of the 
cables being wrapped around a diagonally opposite pulley and crossing (fie 

25 other cable at a point between the tubes 3P0, 3<£. The embodiment of Fig. 7 
operates in (lie same way that ite embodiment of Figs, 1-2 and Fig. 6 .operate, 
as discussed above. 

Referring now to the embodiment of Fig. 8, elements the same or 
substantially ihc same as those, of Hie embodiment of Figs, 1 and 2 retain the 

30 same reference character, but increased by 400, In the embodiment of Fig. K, 
stationary tubes 480, 482 are fixed to stationary frame 414 and slidably 
received slide tubes 484, 486, which are connected to a movable frame (not 
shown) by connecting plate* 488, 4M. The end 442 of the cable 422 and the 



http://patentslic.g^ 11/15/2004 



02136673dis.afpPage7 



Page 1 of 2 







90°C 


180'C 


|7/7g 





2136573 



end 421 of the cable 420 arc both connected to the opposite sides of the plate 
490, and Ibe end 423 of cable 420 and the end 440 of cable 422 are both 
connected to opposite sides of the plate 488. Thus it can be seen from Fig, 8, 
-the cable 420 is wrapped around the pulleys 416 and 418 and also (s wrapped 
5 about a third pulley 492 Similarly, Che cable 422 is wrapped around the 

pulleys 417 and 419 and is also wrapped around a third pulley 4!M, The third 
pulleys 492 and 494 wrap their respective cables around the fixed tubes 4S0 
and 482, and also assure that the pulley forces exerted by die cables are 
applied along the axis of the lubes 484 and 486, The crnbodi merit of Fig. 8 

10 operates in the sajne way us the embodiment of Fig. t and 2 as discussed 
above, wherein equalizin£ forces arc transmitted through the movable Itame 
Uirongji the tubes 4tf4 and 486 as the movable frame is moved. 

It should be noted tliat all embodiment* of the equalizer operate in 
similar fashion to synchronize linear movement of a movable member relative 

15 to a stationary member. By maintaining constant tension on Che cables used in 
each equalizer, die pulling effect created by the rouling of the cables In eaeh 
equalizer serves to apply roughly equal force to both sides ol tile movable 
frame (or both slide tubes) to allow relatively identical travef distances 
regardless of tKe location of the drive means. The equalizers shown represent 

20 only a Sinall eross-«eaioji of fhe configurations and routings possible and are 
not to be considered as limiting this invention to any precise structure, Such 
limitations on tlie scope of thi* invejiiSoii can only be found by referring to the 
language of the following claims. 
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THE EMBODIMENTS OF THR INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OB. PRIVILEGE IS ClAIHRD ARE DEFINED AS FOLLOWS: 

1. Apparatus for synchronizing movemein of a movable member 
relative to a stationary member comprising: 

a stationary member and a movable member shiftablc rcialivc to 
the stationary member; 

a first tensioncr connected to one of said members; 

a second tensioner connected lo said one member and spaced 
from said first lensioner; and 

a pair of cables, one of said cables being connected lo the other 
movable member and extending across said first and second tensionerc, 
the other cable being connected to said other member al spaced locations 
from said first cable, said second cable extending across said first and 
second tension ers, 

2. Apparatus as claimed in claim 1, wherein said first ten si oner includes 
one pair of pulleys and said second tensione-r includes another pair of pulleys, 
said one member having a pah 4 of side edges, said one pair of pulleys being 
mounted adjacent one of said side edges, the other pair of pulleys being 
mounted adjacent the other side edge, 

3. Apparatus; as claimed in claim 2, wherein each of said cables is 
wrapped around one pulley of each of said pairs of pulleys and the other cable 
is wrapped around the other pulley of each of said first and second pairs of 
pulleys. 

4. Apparatus as claimed in claim 1, wherein said one member is the 
stationaiy member and the other member is the movable member, 

5- Apparatus as claimed ifl claim 1, wherein said first and second 
tens i oners each include a pulley having a pair of coaxial grooves, each of said 
cables being wrapped around one groove on each pulley. 

6. Apparatus as claimed in claim 5. wherein said one member has a pair 
of side edges, the puEley of one of said tensi oners being mounted adjacent one 
of said side edges, the pulley of the other pair of tensioners being mounted 
adjacent the other side edge. 

7. Apparatus as claimed ?n claim 2, wherein each of said cables has a 
pair of opposite ends, one end of each of said cables being secured to the 
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other member adjacent one side edge of said one member, the other end of 
each said cable being secured to the other member adjacent the other side 
edge of said one member. 

K Apparatus as claimed in claim 1> wherein a first pair of support lubes 
5 arc mounted on said one member and a second pair of support tubes are 
mounted oti the other member* each of said first pair of supporl Cubes 
tcicscopingty receiving a conespondmg one ol" the other pair of support tubes, 

9. Apparatus as claimed in claim 2, wherein tbc pulleys comprising each 
tensioner are mounted on said one member in a quadrilateral arrangement 

10 wherein the other frame moves between the pulley* of each tensioner, each of 
said cables being wrapped around an diagonally opposite pulley and crossing 
the other cable at a point between the tensioner*. 

10. Apparatus a* claimed in claim JJ> wherein a first pair of support tubes 
are mounted on satd one member and a second pair of support tubes are 

15 mounted on the other member, each ol said first pair of Nippon tubes 

telescopingly receiving a corresponding one of the other pair of support tubes, 
each of said pulleys being mounted adjacent opposite ends of each of one of 
said pairs of said support tubes. 

11. Apparatus as claimed in claim 1, wherein a first |>*tfr of support tubes 
20 are mounted on said one member and a second pair of support tubes are 

mounted on the other iuernber> each of said first pair or support tubes 
(elescopingly receiving a corres ponding one of the other pair of support lubes, 
each of said tensioner* including a third pulley located between said pair of 
pulleys for guiding the corresponding cable around said tube?. 
25 12. Apparatus as claimed in claim VI, wherein one end of each cable is 

attached to an end of one of said support tubes. 

13. Apparatus for syiKhrooizing linear movement of a sbiftable 
member relative to a stationary member comprising: 

a stationary member and a shiftable member; 
30 a first tensioner connected to one of said members; 

a second tensioner connecled (o said one member and spaced 
from said first tensioner; 

the other member having a first side edge and a second side edge; 
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a first cabTe having a first end connected to said other member 
adjacent sa/d L'iriit side edge, said first cable extending across said firsi 
and second tensi oners and having a second end connected to Kaid other 
member adjacent said second side edge; and 
5 a second cable having a first end connected fo said other member 

adjacent said second .side edge, said second cable emending across, said 
second and first tensioners and having a second end connected (o said 
Other member adjacent said first side edge. 

14. Apparatus for synchronizing linear movement of a shif table 
10 member relative fo a stationary member comprising: 

a stationary member and a shiftabte member; 
a first pulley connected to one of said members; 
a second pulley connected to said one member and spaced from 
said first pulley; 

15 a third pulley connected to said one member and spaced frum said 

first and second pulleys; 

a fourth pulley connected to said one member and spaced from 
said first, second and third pulleys wherein the four pulleys are in a 
quadrilateral arrangement; 

a first cable extending across Mfd first and third pulleys and having 
a Cfr&( end connected to the other of said members, at a point between 
said first and second pulleys said first cable having a second end 
connected to said other member at a poiiU between said third and fourth 
pulleys; and 

a second cable extending across said second and fourth pulleys and 
having a first end conned *J to said other member adjacent to said first 
cable first end, said second cable having a second end connected to said 
other member adjacent said first cable second end, wherein linear 
rirovcrnent of said shi (table member relative 10 said stationary member is 
30 synchronised. 

15. Apparatus of Claim 13 wherem said first tenhioner includes first 
and second spaced tollable pulleys, sard second tcn.sioner includes third and 
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fourth rotatable pulleys, said first cable extending across said first and tJiirrf 
pulleys, said second cable extending across said second and fourth pulleys. 

16. Apparatus of Claim 15 wherein each pulley lias a pact of 
peripheral grooves, said first and second cables lifted in said corresponding 
5 pulley groove. 
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Abstract of the Disclosure 



A device for synchronizing the linear mowwrjl of a shit'tablc member 
relative CO a stationary member. The drive include* two ar more ratatahle 
tensioning pulleys and one or more cable*. The pulleys are connected to one 
5 of the stationary or sb if cable* menibera mih Hie Cable or cables extending 
across The pulleys find connected to the other of the stationary or shiftable 
members. One of the particular areas ol u&c for the device is in the 
recreational vehicle slide out room field. 
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